Effects of forskolin on adenylate cyclase, cyclic AMP, protein kinase and intermediary metabolism of the thyroid gland.
Forskolin (40 microM) stimulated adenylate cyclase activities of bovine thyroid plasma membranes without the addition of guanine nucleotides. GDP had little effect on the forskolin-stimulated adenylate cyclase activity while Gpp[NH]p (0.1-1.0 microM) decreased it. In the presence of TSH (10 mU/0.11), Gpp[NH]p no longer caused inhibition. Forskolin did not affect phosphodiesterase activities of thyroid homogenates. Forskolin (10 microM) rapidly increased cAMP levels in bovine thyroid slices both in the absence and presence of a phosphodiesterase inhibitor. The effect of TSH (50 mU/ml) on cAMP levels was additive or greater than additive to that of forskolin. An initial 2-h incubation of slices with forskolin did not decrease their subsequent cAMP responses to either forskolin and/or TSH while similar treatment of slices with TSH induced desensitization of the cAMP response to TSH, but not to forskolin. Forskolin (10 microM) as well as TSH (50 mU/ml) activated cAMP-dependent protein kinase of slices in the absence of a phosphodiesterase inhibitor. Although forskolin activated the adenylate cyclase cAMP system, it did not stimulate iodide organification or glucose oxidation, effects which have been attributed to cAMP. In fact, forskolin inhibited these parameters and 32P incorporation into phospholipids as well as their stimulation by TSH. These results indicate that an increase in cAMP levels and cAMP-dependent protein kinase activity in thyroid slices may not necessarily reproduce the effects of TSH on the thyroid.